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This plant, which is frequently met with upon the 
continent of the northerly parts of Europe, has been 
but lately difcover'd to grow in England, and that 
only in one place ; viz. in a wood not far from 
Harefield in Middlefex, where it was firft difcover'd 
by Mr. Blackftone, an ingenious apothecary in Fleet- 
ftreet. This is one of thofe few plants omitted by 
the late Mr. Ray in his excellent SynopJiSy which are 
found to be natives here ^ and, from their great 
fcarcity, it is not wonderful, that they were unob- 
ferved by that great naturalift. 



wmmfmmrmmmmtmtmimmm'mfimmim 



LXXI. An Account of a Machine for killing 
(j/* Whales, propofed by John Bond, M D. 

Read April 2 3,TrjEFORE I give a particular defcrlption 
^7S^' Jl3 of this machine, I humbly beg leave 
to premife fome account of the prefent method of kill- 
irig whales, which I have colle<9:ed from feveral per-* 
fons ofj:redit, who have been employed at Greenland, 
that thofe, who are unacquainted with it, may fee, 
how dangerous and uncertain it is, and how miich 
fome improvement is required to render it more fue- 
cefsfuL 

Whales being of the fame ftru(flure internally 
with quadrupeds, muft come frequently to the 
furface of the water to breathe; and when they 
expel the rarefied air from their capacious lungs^ 
thro' a narrow tube, which protrudes above the 
Upper jaw, they occafion a great noife, which tl e 
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fifhars term the blowing of the whales. This noife 
alarms the fiihers, who are waiting for that fig- 
nal J upon which they furnilli a boat with neceffary 
inftruments, and row quietly towards the whale. 
The harpooneer, as tfhey call him, fits rowing in the 
head of the boat, and obferves certain filerit fignals, 
which the boat -fteerer gives him, to inform him, that 
he is near enough to fl:rike the whale. Then the har- 
jpooner takes the harpoon in both hands, and darts it 
Into the whales which, as foon as ftruck, plunges 
direftly to the bottom, and moves with fuch pro- 
digious velocity,, that the rope, which follows the 
harpoon, often cuts deep grooves in the boat, and a 
man ftands ready with an ax to cut the rope, if it 
does not run freely from the coiU The whale being 
hurt by the harpoon, ftays longer than ufual under 
water,- till the; bloody by the violent motion of the 
body, is colledted about the heart, and confequently 
obftruded in the head ^ the nervous influx is inter- 
rupted, the fwimming bladder relaxed, and the 
whale'becomes languid, and rifes to the top to breathe 
frefti air, and refts f Jt fomc time, to recruit its ex- 
haufted fpirits^ which the fifliers obferving, row up 
and difpatch the whale with long lancets. 

It appears from this account, that the greatefi: dif- 
ficulty confifts in making the rope fail to the whale, 
by means of the harpoon ; which is barbed in the 
common form of a dart, and is generally 20 ounces 
weight, and about two feet long, with a fmall ftalk 
of flexible iron, and a fockct at the end, about which 
the rope is fpliced with a fiiaft of wood put into it, 
{o that they cannot throw it any diftance with any 
degree of certainty; therefore are never fure ot 
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darting a whale, till they are within a yard, or di* 
reftly above her j and there they are fo much afraid 
of being dafh'd to pieces, that they often raifs good 
opportunities, tho' they fddom meet with any fo 
tame. They frequently fee forty whales within 
thirty yards of their boats, but cannot ftrike one^ 
unlefs it be fleeping, or fuckling its young ones* 
Hence the bad fuccefs, and neceffity of giving a pre*- 
mium to indemnify the adventurers. Hence we alfo 
fee, that a machine, which would projed: a harpoon 
thirty yards with fufficient force and proper direc* 
tion, muft give a chance for giving thirty whales for 
one in the common way. 

Several machines have been propofed to anfwer 
this end, but have all prov'd abortive* The crofs* 
bow was try'd, but was too weak, and fubjeft to 
break with the froft in thofe cold climates. 

Gunpowder was next applied, I am told with no 
better fuccefs 3 for, befides the difficulty of applying 
it to throw thofe heavy bodies in the form of dart§^ 
efpecially fuch, as muft carry a rope along with them, 
it frightens all the whales from the place, where it 
is fired, either by the light, or by the explofipn, 
which it produces; perhaps, both ways; but I ima* 
gine, more by the found than the light ; for, in the 
fummer-tlme, there is in thofe parts a continual day 
for feveral months, fo that a flafli would not be re-* 
markable* I know it is doubted by the befl: phyfio- 
logifls, that fifhes can hear, or that water, being in« 
compreHible, can propagate fonorous undulations be- 
low the furface. Notwithftanding the feveral irige^ 
nious experiments, that prove water incompreffible^ 
yet thera are feveral fads, that feem to contradict: 
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that conclufion ; fuch as the reflexion of hard bodies^ 
which impinge obliquely on the furface of water j which 
fliews, that water is elaftic, and therefore compref- 
fible. It will be objeded, that the parts of the hard 
bodies are comprefled, not thofe of the water : but I 
fufpect, if the fame means be ufed to comprefs a 
cryftal ball, apiece of diamond, or hard fteel^ we 
iliall have the fame reafon to conclude them incom- 
preffible alfo j tho* I am fure, that they will all rebound 
from water, if they impinge at any angle under fif- 
teen degrees. 

I do not doubt the truth of thefe ingenious ex- 
periments, viz. that they could no treduce water by 
any force, which they ufed, to lefs bulk j but we have 
fufRcient reafon to doubt, that water is an abfolutely 
hard body. To determine by a fair experiment, if 
found could be convey'd under water, I defired an 
acquaintance to ftand on the bank of a river, till I 
div'd about three feet under water ; then to pronounce 
any words he pleafed in a pretty flrong voice. Thefe 
%vords I heard diftinftly under water, and repeated 
them, when I raifed my head above the water; 
which proves, that found is convey' d under water, 
and that fifhes may hear, if they have proper organs. 
In moft fifties, which I have examined, there are 
perforations between the eyes and the extremity of the 
upper jaw, not in the middle, but rather nearer the 
eyes. Below thofe holes in the fkin, is a pretty large 
cavity,, at the bottom of which is a flefhy fubftance, 
which is richly fupplied with nerves, by a thick me- 
dullary cord, which rifes from the anterior lobes of 
the brain, and paffes through the hinder-part of the 
orbit of tlie eye, where it divides into feveral branches, 
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foine df which are diftributed to the parts about the 
extremity of the upper jaw, and one large branch is 
left in the fubftance at the bottom of the cavity above 
defcrib'd/ which I take to be the organ of hearing. 
This large nerve has been calFd by feveral authors 
the olfaftory nerve of fifhes ^ but I think it might 
with more truth and propriety be confider'd as a col- 
ledtion of the nerves, which fupply the organs o£ 
tailing, fmelling, and hearing, confin'd in a iflieath^ 
which is a produftion of the integuments of the 
brain. From the whole I would conclude, that 
filhes do hear I and that therefore gunpowder is 
unfit for projed:ing harpoons. The machine, which 
I would recommend for that purpofe, is the antient 
Bali/ia^ which is accurately defcrib'd in the 'thir- 
teenth chapter of Polybius, tranflated into French 
by Monf. Folard, who has nicely diftinguifh'd it 
from the Catapulta^ with which moft of the antient 
hiftorians have confounded it, though thele machines 
had diftind: officies 5 for the Catapulta threw vaft 
mafies of metal and ftone in a parabolic curve, and the 
Balifia projeded darts, fome of fixty pounds weight, 
in a horizontal diredion. The projedile power of 
both thefe machines depended upon twifted ropes, 
which mov'd a lever plac'd in their center. In the 
Catapulta this lever mov'd vertically, and threw off 
globular bodies, as above-niention'd V but in the 
B aliji a ihtTQ were two levers, which mov'd horizon- 
tally, and adted like a cfofs-bow. It is needlefs to 
enter farther into a defcription of it, as I have fent 
an exad: model of it to the repofitory of this Society, 
to which I refer any gentleman, that has a curiofity 
to fee it* 
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. I was obliged to differ from the anticnt plan, in 
adapting it to the harpoon, and have fubftituted hair« 
ropes inftead of hemp, which the antients ufed. I 
have alfo contrived a new lock, much fimpler than 
any of Ac crofs-bow kind, recommended by Folard. 
By various experiments I found hairs to be very 
durable claftic fubftances, that cannot be fenfibly 
affeded by any degree of heat or cold, which the 
human body <:an bear. I ftretch'd a iingle hair 
on a fiddle three inches beyond its natural length j 
let it ftand z^ hours j then relaxed it, and it foon re- 
tracted to its former length, A fingle hair is nei- 
ther elongated nor contrafted by lying in water ; but 
a number of hairs twilled together are fhorten'd^ 
which is owing to the attradion of the furfaces, not 
to the abforption of the fuppofed internal cavities of 
the hairs, the exiftence of which is dubious. 

The force of this machine may be increafed to any 
neceffary degree, by multiplying the number of 
fprings or ropes, and increaling the length of the 
lever, which turns the windlace, that draws back the 
crofs cord, or in other words charges it. It has all 
neceffary motions, and is contrived to ftands on a 
pedeftal in the head of a boat. It is fo fimple, that 
any perfon may learn how to ufe it in a fhorc time ; 
and when once it is fuccefsfully applied, we fliall be 
no longer obliged to the inftrudion of the Dutch, 
who reckon it their intereft to obftrud: our fuccefs in 
^very ufeful branch of trade. 

When the ingenious and benevolent members of this 
learned Society, have confider'd the importance of this 
machine, and how far it may promote the public 
intercff, I hope they will recommend the ufe of it 
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to thofe, who are concern'd in the whale-fij(hery j It 
being foreign to my profeffion to profecute the appli^ 
cation of it, farther than to give a hint; and alfo to 
my inclination, to perfecute the government for pa- 
tents or prerniums, according to the modern merce- 
nary cuftom, leaving fuch acknowledgments to the 
public generofity. 

I know the application of this machine will be 
ftrenuoufly oppofed by the harpooners, becaufe one 
machme might do more execution than an hundred 
of them 5 befides that the ignorant part of mankind 
has a ilrong prejudice againft all improvements, and 
a rigid attachment to old methods. 

A Dutch captain, who had been many years at 
Greenland, told me, that, if he had a machine, which 
would throw a harpoon fifteen yards with fuffident 
force, he would foon load his fhips : but faid, that it 
was impoffible to find out fuch a machine, becaufe 
his countrymen did not know it. 
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